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1 Introduction
$G$
$f$ : $G\cross G$ $arrow$ $G$
$\backslash V$
$(1l$
$(x, z)$ $\mapsto$ $z^{-1}[xz^{-1}x^{-1},x^{-1}zx]$
$[a, b]=a^{-1}b^{-1}ab$
$f(1, a^{-1})=a$ $f$ $a\in G$
$\mathfrak{X}_{G}(a)=f^{-1}(a)=\{(x, z)\in G\cross G|f(x, z)=a\}$
$\mathfrak{X}_{G}$ $G\cross G$
$R$ mnark 1. (i) $f(\prime x_{:}z)=1$ $\Leftrightarrow$ $z=[xz^{-1}x^{-1}, x^{-1}zx]$
(ii) $\{(x\cdot, a^{-1})|x\in C_{G}(a)\}\subseteq \mathfrak{X}_{G}(a)$ $|\mathfrak{X}_{G}(a)|\geq|C_{G}(a)|$
$\{(x, 1)|x\in G\}\subseteq \mathfrak{X}_{G}(1)$ $|\mathfrak{X}_{G}(1)|\geq|G|$
Example 1. $x=(1,2,3,4,5),$ $z=(1,2,3)$
$[’.rz^{-1}x^{-1}, x^{-1}\approx x]=[(1,3,2)^{(1.5,4,3,2)},$ $(1,2,3)^{(1,2.3.4,6)}I=(1,2,3)=z$




(i) $f(x, z)=(z^{-1})^{x[x^{-1},z]}[z,x]$ .
(ii) $f(x, z)=([x, z](z^{-1})^{[z,x^{2}]})^{x^{-1}}$
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$’\iota^{s}\iota\cdot\cdot\backslash 1$ . $|\mathfrak{X}_{G}(1)|>|G|$ $G$
$)$ $|\mathfrak{X}_{G}(1)|>1$ $z\neq 1$ $(x, z)\in \mathfrak{X}_{G}(1)$ Lemma 1
(i) $[x, z]=(z^{-1})^{x[x^{-1},z]}$ Lemma 1 (ii) $[x, z]=z^{[z,x^{2}]}$
$t=[z, x^{2}][z, x^{-1}]x^{-1}$ $z^{t}=z^{-1}$
$G$ $C_{G}(z)$ $t^{2}\in C_{G}(z)$
$f\in C_{G}(a)$ $z\neq 1$ $G$
Corollary 1. $G$ $|\mathfrak{X}_{G}(1)|=|G|$
$\iota\}2$ . $G$ $|\mathfrak{X}_{G}(1)|=|G|$
$)$ derived series $G=G_{0}\supset G_{1}\supset\cdots\supset G_{l}=1$ $G_{i+1}=[G_{i}, G_{i}]$
$z\neq 1$ $z\in G_{t}$ $z_{i}\not\in G_{i+1}$ $i$ $[xz^{-1}x^{-1}, x^{rightarrow 1}zx]\in$
$G_{i+1}$ $z\neq 1$ $z\neq[xz^{-1}x^{-1}, x^{-1}zx]$ ([2] )
Remark 2. (i) $G$ $c(1)|>|G|$




$\prime u_{1}=u_{1}(x, y)=x^{-2}y^{-1}x$ , $u_{\iota+1}=u_{\tau\iota+1}(x, y)=[xu_{n}^{-1}x^{-1}, yu_{n}^{-1}y^{-1}]$
Bandman et. al $[1, 2]$
Theorem 2 ([1. 2]).
(i) $G$
(ii) $x,$ $y\in G$ $u_{n}(x, y)=1$ $n\in N$
Theorem 3 ([1. 2]). $G$ minimal simple group $u_{1}(x, y)\neq 1$ $u_{1}(x, y)=$
$u_{2}(x, y)$ $x,$ $y\in G$
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Theorem 4 $(|2])$ . $G$ $u_{1}(x, y)\neq 1$ $u_{1}(x, y)=$
$u_{2}(x, y)$ $x,$ $y\in G$
$u_{n}$ $z=yx$ $u_{1}=x^{-1}(x^{-1}y^{-\uparrow})x=x^{-1}z^{-1}x,$ $u_{2}=$
$[x(x^{-1}zx)x^{-1}, zx^{-1}(x^{-1}zx)xz^{-1}]=[x^{-2}zx^{2}, z^{-1}]$
$u_{1}\neq 1$ $\Leftrightarrow$ $z\neq 1$
$u_{1}=u_{2}$ $\Leftrightarrow$ $x^{-1}z^{-1}x=[x^{-2}zx^{2}, z^{-1}]$
$\approx$ $x^{-1}zx=[z^{-1}, x^{-2}zx^{2}]$
$\Leftrightarrow$ $z=[xz^{-1}x^{-1}, x^{-1}zx]$













(i) $x\approx yH$ $\Leftrightarrow$ $y=h^{-1}$xdh $h\in H,$ $d \in\bigcap_{r\in Z}H^{x}$’
(ii) $|\{y\in G|x\approx y\}|=|H|H$
$\mathfrak{X}_{G}(a, z)=\{x\in G|f(x, z)=a\}$





Proposition 1. $a\in G$ $G(a)|\cong 0$ (mod $|C_{G}(a)|$ )
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4 Decomposition by $\chi_{G}$
G $G\cross G$ $a\in G$ index $|G|$






$a\in G$ GG(a)| $=|G|$
Tl e rem 6. $G$ $a\in G$ $|\mathfrak{X}_{G}(a)|=|G|$




Theorem 7. $a\in G$ $G(a)|=|G|$ $G$
Problem . (i) $G$ $G(1)|>|G|$ ( Theorem
4)
(ii) $|X_{G}(a)|\neq|G|$ $a\in G$ $G$
(iii) Theorem 7
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